Introduction

6LOGHQD¿O FLWUDWH LQKLELWV WKH DFWLYLW\ RI SKRVSKRGLHVWHUDVH W\SH 3'( WKXV SUHYHQWLQJ GHJUDGDWLRQ RI F\FOLF JXDQRVLQH PRQRSKRVSKDWH F*03 3'( LV IRXQG LQ SDUWLFXODUO\ KLJK FRQFHQWUDWLRQV LQ WKH FRUSXV FDYHUQRVXP WKH HUHFWLOH WLVVXH RI WKH SHQLV ,W LV DOVR IRXQG LQ WKH UHWLQD DQG YDVFXODU HQGRWKHOLXP 7KH GUXJ LV D VSHFL¿F LQKLELWRU RI 3'( ,WV PROHFXOH FRQWDLQV D VWUXFWXUDO PRWLI RI SLSHUD]LQH DQG LWV QXFOHRVLGH DQDORJXH RI WKH KHWHURF\FOLF EDVHJXDQLQH+S\UD]ROR >G@ S\ULPLGLQH >@ 6LOGHQD¿O KDV D VLPLODU JHRPHWULF VKDSH DV F*03 ZKLFK LV D FRPPRQ UHJXODWRU RI LRQ FKDQQHO FRQGXFWDQFH JO\FRJHQRO\VLV DQG FHOOXODU DSRSWRVLV ,W DOVR UHOD[HV VPRRWK PXVFOH WLVVXHV ,Q EORRG YHVVHOV UHOD[DWLRQ RI YDVFXODU VPRRWK PXVFOHV OHDGV WR YDVRGLODWLRQ DQG LQFUHDVHG EORRG ÀRZ > @ 9DJLQDO DGPLQLVWUDWLRQ RI VLOGHQD¿O ZDV VXFFHVVIXOO\ XVHG WR LPSURYH XWHULQH EORRG ÀRZ >@ 3XOPRQDU\ DUWHULDO K\SHUWHQVLRQ 3$+ LV WKH PRVW FRPPRQ GLVHDVH ZKHUH VLOGHQD¿O WKHUDS\ LV FRQWLQXHG GXULQJ SUHJQDQF\ 7KH SK\VLRORJLFDO FKDQJHV ZKLFK RFFXU GXULQJ SUHJQDQF\ DQG GHOLYHU\ FDQ FDXVH LPPHGLDWH GHDWK LQ SDWLHQWV ZLWK 3$+ 0DWHUQDO PRUWDOLW\ LV HVWLPDWHG DW 3DWLHQWV ZKR GHFLGHG
Methods
,Q RUGHU WR GHWHUPLQH WKH FRQFHQWUDWLRQ RI 71)Į LQ WKH VWXG\ DQG WKH FRQWURO JURXSV EORRG VDPSOHV ZHUH FROOHFWHG WR FROOHFWLRQ WXEHV 7KHQ EORRG ZDV FHQWULIXJHG IRU PLQ DW J DQG VHUD ZHUH FROOHFWHG DQG VWRUHG DW & RU & 7KH FRQFHQWUDWLRQ RI 71)Į ZDV PHDVXUHG E\ (OLVD ³2SW(,$´ NLW %HFWRQ 'LFNLQVRQ DFFRUGLQJ WR WKH PDQXIDFWXUHU ¶V LQVWUXF WLRQV XVLQJ (OLVD PLFURSODWH UHDGHU /HGHWHFW DW D ZDYHOHQJWK RI QP
Statistical analysis
6WDWLVWLFDO DQDO\VLV RI WKH UHVXOWV REWDLQHG ZLWKLQ LQGLYLG XDO JURXSV ZDV SHUIRUPHG E\ QRQSDUDPHWULF WHVW RI :LOFR[RQ PDWFKHG SDLUV 'LIIHUHQFHV EHWZHHQ WKH JURXSV ZHUH GHWHUPLQHG E\ WKH 0DQQ :KLWQH\ WHVW 7KH p YDOXH RI ZDV FRQVLGHUHG VWDWLVWLFDOO\ VLJQL¿FDQW 6WDWLVWLFD 6WDW6RIW VRIWZDUH ZDV DS SOLHG IRU VWDWLVWLFDO DQDO\VLV
Results
7KH OHYHO RI 71)Į LQ VHUD RI ZRPHQ ZLWK 50 ZDV KLJKHU WKDQ LQ WKH FRQWURO JURXS :H IRXQG SDUWLFXODUO\ KLJK FRQFHQWUD WLRQV RI 71)Į LQ VHUD RI ZRPHQ TXDOL¿HG IRU WUHDWPHQW ZLWK HWDQHUFHSW DV FRPSDUHG WR FRQWUROV 7DEOH , 3DWLHQWV WUHDWHG ZLWK VLOGHQD¿O KDG KLJKHU OHYHO RI 71)Į DIWHU WKHUDS\ WKDQ EHIRUH DG PLQLVWUDWLRQ RI WKH GUXJ 2IWHQ WKH OHYHO RI WKH F\WRNLQH ZDV IROG KLJKHU DIWHU WKHUDS\ )LJXUH 7UHDWPHQW ZLWK HWDQHUFHSW D 71)Į DQWDJRQLVW UHVXOWHG LQ D VWDWLVWLFDOO\ VLJQL¿FDQW GHFUHDVH LQ WKH OHYHO RI WKLV F\WRNLQH 7DEOH , )LJXUH +RZHYHU PHDQ OHYHO RI 71)Į DIWHU WUHDWPHQW ZDV VWLOO KLJKHU DV FRPSDUHG WR FRQWUROV
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Discussion
6LOGHQD¿O FLWUDWH LV D SKRVSKRGLHVWHUDVH W\SH LQKLELWRU ZKLFK DXJPHQWV WKH YDVRGLODWRU\ HIIHFWV RI QLWULF R[LGH 12 E\ SUHYHQWLQJ WKH GHJUDGDWLRQ RI F*03 &RQVWDQW DQG VPRRWK EORRG ÀRZ LQ WKH XWHULQH DUWHULHV FDQ EH DFKLHYHG E\ DGPLQLVWUDWLRQ RI GUXJV ZKLFK LQFUHDVH WKH OHYHO RI 12 >@ (QGRPHWULXP JURZWK GHSHQGV RQ WKH XWHULQH DUWHU\ EORRG ÀRZ > @ 7KH JURZWK RI WKH HQGRPHWULXP LQ WKH SUROLIHUDWLYH SKDVH LV LPSRUWDQW IRU WKH LPSODQWDWLRQ RI WKH HP EU\R > @ 'UXJV ZKLFK EORFN WKH DFWLYLW\ RI 71)Į DUH FRQVLG HUHG DV DQ DOWHUQDWLYH WUHDWPHQW IRU UHFXUUHQW PLVFDUULDJH >@ 6R IDU WKHUH KDV EHHQ QR HYLGHQFH RI HPEU\RWR[LF HIIHFWV RI 71)Į DQWDJRQLVWV 'DWD RQ WKH VDIHW\ RI XVLQJ WKHVH GUXJV LQ SUHJQDQW
